Involvement of the mitochondrion-dependent pathway and oxidative stress in the apoptosis of murine splenocytes induced by areca nut extract.
Areca quid chewing is a major risk factor for oral submucous fibrosis and oral cancer. Clinical evidence suggests that the pathophysiology of the oral diseases is closely associated with immune deterioration. The objective of the present studies was to investigate the pro-apoptotic effect of areca nut extract (ANE) in lymphocytes. Exposure of naïve splenic lymphocytes to ANE significantly enhanced apoptosis in a time- and concentration-dependent manner. Results from Hoechst staining confirmed the morphological features characteristic of apoptosis in ANE-treated cells. ANE treatment induced the depolarization of mitochondrial membrane potential (Deltapsi(m)), which preceded the occurrence of apoptosis. In parallel with the disruption of Deltapsi(m), ANE induced the release of cytochrome c, and the activation of caspase-9, indicating the activation of the mitochondrion-dependent pathway. Moreover, an increased level in the intracellular reactive oxygen species was detected in ANE-treated lymphocytes undergoing apoptosis. ANE-mediated apoptosis, caspase-9 activation and ROS production, but not Deltapsi(m) depolarization, were partially but significantly attenuated in the presence of the antioxidant N-acetyl-L-cysteine (NAC). Collectively, these results demonstrated the pro-apoptotic effect of ANE in primary lymphocytes, which was mediated, at least in part, by the activation of the mitochondrion-dependent pathway and oxidative stress.